Attorney Docket No.: SAM-0258 



AUTOMATIC GAIN CONTROLLER FOR PREVENTING PEAKING IN OPTICAL DISC 
REPRODUCING SYSTEM AND METHOD THEREFOR 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an automatic gain controller (AGC) in an optical 
disc reproducing system, and more particularly, to an AGC for preventing peaking in an 
output signal of the AGC, and a method therefor, when a defect exists in a signal 
reproduced by an optical disc. 

2. Description of the Related Art 

An automatic gain controller (AGC) in an optical disc reproducing system such as 
a compact disc player (CDP) and a digital video disc player (DVDP) amplifies an optical 
disc reproducing signal reproduced from an optical disc to a signal having a uniform 
peak-to-peak voltage. The optical disc reproducing signal is input to the AGC after 
passing through a DC coupling capacitor. 

When a defect exists in the optical disc reproducing signal, no signal is input to 
the AGC in the defect section due to the DC coupling capacitor. Therefore, the AGC 
amplifies the input signal by the maximum gain obtained by the AGC in the defect 
section. When a DC offset is present in the AGC, the AGC amplifies a DC voltage as 
well as an AC voltage. Therefore, the DC level of the signal output from the AGC 
changes in the defect section. When a normal input signal is input after the defect 
section, the DC offset level settles following a predetermined time period. 

The voltage level of a control voltage for controlling the gain of the AGC, 
described below, becomes abnormal during the defect section. When a normal optical 
disc reproducing signal is input following the defect section, a peaking signal, in which 
the peak-to-peak voltage of an output signal is much larger than a desired voltage due 
to an abnormal control voltage, may exist. A section of the output signal corresponding 
to the DC level of the AGC becoming normal after the normal optical disc reproducing 
signal is input again is referred to as a peaking section. Data loss occurs during the 
peaking section. 

FIG. 1 shows that a peaking signal is generated in an AGC output signal when a 
defect section exists in an optical disc reproducing signal. In FIG. 1, a first graph 2 
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shows the output of the AGC, a second graph 4 shows a control voltage for controlling 
the gain of the AGC, and a third graph 6 shows the DC level of the AGC. 

Referring to FIG. 1, when a defect exists in the optical disc reproducing signal, a 
defect section T1, in which no signal is input to the AGC due to an external DC coupling 
capacitor, is generated. At this time, the gain of the AGC is maximized. In the defect 
section T1 , not only the AC voltage of the AGC, but also the DC voltage of the AGC, is 
amplified. Referring to FIG. 1 , the level of the control voltage 4 for controlling the gain 
of the AGC is more than 4V, which is abnormal, during the defect section T1 . 
Accordingly, when the normal optical disc reproducing signal is input again following the 
defect section, a section T2, in which the peak-to-peak voltage of the AGC output signal 
is much larger than a desired 1 Vp-p voltage is generated, due to the abnormal control 
voltage. Data loss occurs in the section T2 in which the peaking signal exists. 

SUMMARY OF THE INVENTION 

To address the above limitations, it is an object of the present invention to 
provide an automatic gain controller (AGC) for preventing peaking in an AGC output 
signal due to a defect in an optical disc reproducing signal. 

It is another object of the present invention to provide a peaking prevention 
method which is performed by the AGC for preventing peaking. 

Accordingly, to achieve the first object, there is provided a peaking preventing 
automatic gain controller (AGC) for amplifying a signal reproduced from an optical disc 
to a signal having a peak-to-peak voltage of a uniform magnitude and generating the 
amplified signal as an output signal, in an optical disc reproducing system, the AGC 
comprising: a capacitor charged to a control voltage corresponding to a control current; 
an amplifier for inputting the optical disc reproducing signal as an input signal, 
amplifying the input signal by a gain corresponding to the control voltage, and 
generating the amplified input signal as the output signal; a peak detector for detecting 
a peak voltage in the output signal; a gm amplifier for converting a peak voltage 
detected by the peak detector into current and generating the converted current as the 
control current; and a peaking controller for preventing the capacitor from being charged 
by the control current during a defect section of the input signal, in response to a 
peaking control signal, 

In a preferred embodiment, the peaking controller operation maintains the level 
of the control voltage in the defect section to be the same as that level it had before the 
defect section was encountered. 
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The peaking controller preferably comprises a switch turned on and off in 
response to the peaking control signal, the switch preventing the capacitor from being 
charged by the control current during the defect section. 

To achieve the second object, there is provided a method for preventing peaking 
generated due to a defect in an optical disc reproducing signal in an AGC for amplifying 
a signal reproduced by an optical disc to a signal having a peak-to-peak voltage of a 
uniform magnitude and generating the amplified signal as an output signal, in an optical 
disc reproducing system, the method comprising: (a) determining whether a defect 
exists in the optical disc reproducing signal; (b) amplifying the optical disc reproducing 
signal to an output signal having a peak-to-peak voltage of a uniform magnitude 
corresponding to a control voltage when it is determined that a defect does not exist; (c) 
detecting peak voltage of the output signal; (d) converting the peak voltage into current 
and generating the converted current as control current; (e) charging a capacitor to a 
voltage corresponding to the control current and generating the charged voltage as the 
control voltage; and (f) maintaining the control voltage to be the same as that before a 
defect section when it is determined in the step (a) that a defect exists in the optical disc 
reproducing signal. 

BRIEF DESCRIPTION OF THE DRAWING(S) 

The above objects and advantages of the present invention will become more 
apparent by describing in detail a preferred embodiment thereof with reference to the 
attached drawings in which: 

FIG. 1 shows the generation of a peaking signal in an automatic gain controller 
(AGC) output signal when a defect section exists in the optical disc reproducing signal; 

FIG. 2 is a schematic block diagram of an embodiment of an AGC for preventing 
peaking according to the present invention; 

FIG. 3 is a flowchart of an embodiment of a peaking preventing method using the 
automatic gain controller for preventing peaking shown in FIG. 2; and 

FIG. 4 is a waveform diagram showing the operation states of the AGC for 
preventing peaking shown in FIG. 2. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
An automatic gain controller (AGC) for preventing peaking according to the 
present invention in an optical disc reproducing system and a method therefor will now 
be described. 

5 FIG. 2 is a schematic block diagram of an embodiment of an AGC for preventing 

peaking according to the present invention. The AGC for preventing peaking includes 
an amplifier 24, a high-pass filter 16, a peak detector 18, a gm amplifier 20, a capacitor 
C1 , and a peaking controller 22. 

The amplifier 24 amplifies an input signal AGC IN by a predetermined gain in 
10 response to a control voltage V_CNT and outputs the amplified signal from an output 
terminal AGC OUT. The input signal AGC IN is a signal obtained after an optical disc 
reproducing signal passes through a DC coupling capacitor. The control voltage 
V_CNT is voltage-charged to a capacitor C1 . The amplifier 24 includes a voltage gain 
amplifier (VGA) 10 and amplifiers 12 and 14 as shown in FIG. 2. Namely, the VGA 10 
I5h amplifies the input signal AGC IN by a gain corresponding to the control voltage 
0 V_CNT. The amplifiers 12 and 14 amplify the signal amplified by the VGA 10 by a 
*t predetermined gain. Accordingly, a signal whose peak-to-peak voltage is about 1Vp-p 
§3 is output as an output signal AGC_OUT. 

y In the input signal amplified by the amplifier 24, only the signal of a high 

2<v frequency region of more than a predetermined frequency is transmitted to a peak 
N 1 detector 18 by a high-pass filter 16, which consists of a capacitor C2 and a resistor R7. 

The peak detector 18 detects a peak voltage from the signal passed by the high- 
ly pass filter 1 6. The peak detector 1 8 is generally comprised of operational amplifiers 
f| (OP Amps). 

25 The gm amplifier 20 generates current corresponding to the peak voltage 

detected by the peak detector 18 as control current l_CNT. The control current l_CNT 
output from the gm amplifier 20 is used as a feedback signal to charge the capacitor C1 . 
The voltage charged to the capacitor C1 by the control current l__CNT is used as the 
control voltage VJ3NT for controlling the gain of the VGA 1 0 of the amplifier 24. The 

30 amplifier 24 generates a peak-to-peak voltage having a consistently uniform magnitude, 
for example, the output signal AGC_OUT of 1 Vp-p, by the control voltage V_CNT 
charged to the capacitor C1 . 

The peaking controller 22 controls the charging of the capacitor C1 by the current 
output of the gm amplifier 20 in response to a peaking control signal CNT that is 

35 generated during a defect section in the optical disc reproducing signal. The peaking 
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control signal CNT is provided from a predetermined circuit that detects defect sections 
in the optical disc reproducing signal, in an optical disc reproducing system. The 
peaking controller 22 can be simply realized as a switch S1 turned on and off in 
response to the peaking control signal CNT as shown in FIG. 2. Namely, in a signal 
5 section where a defect exists in the optical disc, the switch S1 is turned off in response 
to the peaking control signal CNT, thus preventing the DC coupling capacitor C1 from 
being charged by the current output from the gm amplifier 20. Accordingly, the control 
voltage V_CNT is maintained at the voltage prior to the defect section. 

In a normal signal section, where there are no defects on the optical disc, the 
10 switch S1 is turned on in response to the peaking control signal CNT, thus allowing the 
DC coupling capacitor C1 to be charged normally in response to the control current 
LCNT. 

FIG. 3 is a flowchart showing an embodiment of a peaking preventing method 
using the AGC for preventing peaking shown in FIG. 2. 
1^1 The operation of the AGC for preventing peaking according to the present 

0 invention shown in FIG. 2 will be described with reference to FIGS. 2 and 3. 
m Referring to FIGS. 2 and 3, the operation of the AGC shown in FIG. 2 is 

ffil controlled in response to the peaking control signal CNT, which determines whether a 

m 

% defect exists in the optical disc reproducing signal. When it is determined that there is 
20l no defect in the optical disc reproducing signal in response to the peaking control signal 
ff CNT (step 40), the switch S1 of the peaking controller 22 is turned on in response to the 
jpi peaking control signal CNT. The amplifier 24 generates an output signal AGC OUT 
yj having a uniform magnitude Vp-p, by amplifying the input signal AGC IN corresponding 
U to the control voltage VJ3NT charged to the capacitor C1 (step 42). The peak detector 
25 18 detects the peak voltage of the output signal AGC OUT (step 44). The output signal 
AGC OUT input to the peak detector 18 may comprise, for example, a signal which 
passed through the high-pass filter 16. 

Following step 44, the gm amplifier 20 generates the current corresponding to 
the peak voltage detected by the peak detector 18 as the control current l_CNT (step 
30 46). The capacitor C1 is charged by the control current l_CNT generated in the step 46 
(step 48). The voltage across the capacitor C1 controls the gain of the amplifier 24 as 
the control voltage V_CNT. Therefore, the amplifier 24 generates the output signal 
AGC OUT having a predetermined peak-to-peak voltage (for example, about 1Vp-p), by 
the control voltage V_CNT. 
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When jt is determined that a defect exists in the optical disc reproducing signal in 
response to the peaking control signal CNT (step 40), the switch S1 of the peaking 
controller 22 is turned off in response to the peaking control signal CNT. Therefore, the 
control voltage V_CNT is not controlled by the gm amplifier 20 and is maintained at its 
previous level, prior to encountering the defect (step 50). 

When a defect exists in the optical disc reproducing signal, it is possible to 
prevent the control voltage V_CNT across the capacitor C1 from abnormally increasing 
by temporarily disconnecting the capacitor C1 and the gm amplifier 20 with the switch 
S1 . It is possible to minimize peaking in the output signal AGC OUT, when the normal 
input signal AGC IN is input, by maintaining the control voltage V_CNT at its level prior 
to encountering a defect. 

FIG. 4 shows waveforms showing the operation states of the AGC for preventing 
peaking shown in FIG. 2. In FIG. 4, a first graph A shows the output of the AGC. A 
second graph B shows a control voltage for controlling the gain of the AGC. A third 
graph C shows the DC level of the AGC. 

Referring to FIGS. 2 and 4, the switch S1 of the peaking controller 22 is turned 
off in response to the peaking control signal CNT generated during a defect section T3 
in which a defect exists in the optical disc reproducing signal. The capacitor C1 is not 
charged by the control current l_CNT output by the gm amplifier 20 during this section, 
or time period. Therefore, the voltage across the DC coupling capacitor C1 is 
maintained at its level in a normal operation state in the section in which the defect 
exists. Namely, as shown in the second graph B, no difference in the control voltage 
V_CNT in the defect section T3 and a section in which the normal input signal AGC IN 
is input. The magnitude of the charge voltage of the capacitor C1 is uniform. 
Therefore, it is possible to remove the peaking phenomenon from the output signal AGC 
OUT due to the abnormal charge of a voltage to the capacitor C1 that otherwise would 
have occurred during the defect section T1 in conventional technology. 

In the drawings and specification, there have been disclosed typical preferred 
embodiments of the invention and, although specific terms are employed, they are used 
in a generic and descriptive sense only and are not for purposes of limitation, the scope 
of the invention being set forth in the following claims. Therefore, it will be understood 
by those skilled in the art that various changes in form and details may be made therein 
without departing from the spirit and scope of the invention as defined by the appended 
claims. 
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As mentioned above, according to the AGC for preventing peaking in an optical 
reproducing system and the method therefor according to the present invention, it is 
possible to maintain the control voltage for controlling the AGC in the defect section, at 
the control voltage in a normal state. Therefore, when a normal signal is next input, 
following the defect section, it is possible to prevent the generation of peaking in the 
AGC output signal by the capacitor C1 maintaining its normal voltage. 



